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SCHWEGMAN, LUNDBERG, WOESSNER & KLUTH, P. A. 

1600 TCF Tower 
121 South Eighth Street 
M inneapolis, M innesota 55402 

Telephone 612-373-6900 Facsimile 612-339-3061 



Fax Transmission 

To: Examiner Ann McCamey From: KaciaLee 

Company: USPTO Date: 2/24/2004 

Fax#: 571-273-2010 
Re: Rule 132 Declaration in 10/090,796 

Total Number of Pages (including cover): 12 

Message 

Dear Examiner IvfcCamey: 

Our attorney Walter Nielsen had indicated that you did not receive the Rule 132 Declaration that we 
filed on October 14,2003. Following is a copy of the Rule 132 Declaration as filed, as well as a copy 
ol the postcard date-stamped in the OIPE. Please let me know if you have any questions, if you do 
not receive all pages, or it there is anything else we can provide for you --particularly if there are 
additional items listed on the postcard which did not make their way to you. 

Best regards, 

Kacia Lee 
Paralegal tesistant 
612-371-2142 



This transmission contains information that is confidential and/or legally privileged. It is intended for use only by the 
person to whom it is directed. .If you have received this fecsimile in error, please notify us by telephone immediately so 
that we can arrange for the return of the original documents to us. If you do NOT receive all of the pages, please telephone 
us in the U.S.A. at (612) 339-0331 or FAX us at (612)339-3061. . . 
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EXPEDITED PROCEDURE - EXAMINING GROUP 3833 

IN TUP P>7TBP STATES FATBMT AWff TBAPSMABK WITO 

Applicant: YttarMiangU Examiner Ann M, McCamey 

Serial Na: 1W090/W Group Art Unit: 2833 

Filed; March 6, 2002 Docket No.: 884.A87USI 

Tnk: SHUNTING ARRANGEMENTS TO REDUCE HIGH CURRENTS IN GRID 

ARRAY CONNECTORS 
Assignee: totti Corporation Customer No.: 2II86 



Mail Stop AF 
Commissioner for Patents 
P.O. Box I4S0 

Alexandria, Vii#aia22313-l4S0 

This declaration is svitaaitfcd under 37 CF.R. §1.132 prior to any final rejection tfU S, 
Patent Applicant* Serial Number IOW0/W to establish that the undesigned inventor was « 
ooiuventor of the subject matter disclosed fa U J). Pal No. 6,3*8,207. 



I. Yuan-Liang Li, do hereby declare; 

I. I have been employed by Intel Corporation from prior to December 29. 2000, the filing 
date of US. Pat No. 63W.207, until the present My current job title is 




2. I am the inventor of the mventiv* subject matter oftbe present application as described, 
illustrated, and claimed thereto. 



3. I am a oo-fnvettfOf of the inventive subject trotter of U. S. Pat. Na 6,388,207 as 
described, illustrated, and claimed therein, as evideooed by the followxog; 

a. Having tarlhr conceived xbc cleaned sutyect maw of US. Pat. No. 6,38^07 in 
the United States with the co-invrotors. my name appears along with theirs an an 
Invention Disclosure* a copy of which 1* sttaefeed hereto as Exhibit A (8 p*g©?> The 
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DSCLAkAHON UNOER }7 CFR. « 1.IJ3 ^ * 

Tkle: SHUNTINO ARRANGEMENTS TO RCDJCB HK3H CURRENTS IN GRID ARKAV CONNECTORS 

A*d£r*t: fntc: Corpora ion 

•'Invention Date" deleted from page I of Exhibit A is prior to December 29, 2000, Other 
sensitive information has been blocked out from Exhibit A. 



b. Figure 2 of Exhibit A illustrates conceptually a multi-layered substrate comprising 
a plurality of 'trenches" or "shunts". 

4. I further declare that all statements made herein of my own knowledge axe true and that 
a)l statements made on information and belief are believed to be tine, and farther that these 
statements are made Mrtth the knowledge that willftil false statements and the like are punishable 
by fine or imprisonment, or both, under Section 1001 of Title 1 8 of the United States Code, and 
that such willflil ftlse statements may jeopardize the validity of this application or any patent 
. issuing thereon. 



Date 



10 



YUAN-LIANO LI 
By His Representatives, 

SCHWEGMAN, LUNDBERC, WOESSNER & KJUJTH, P A. 
Attorneys for Intel Corporation 



By. 



Walter W. Nielsen 
Reg. No. 25,539 



q XRTmc Af£ t /NftEft 37 CFR 1 .8; Hi- uufersigrud *«rcby Mrttfa th« thl* corittp0«k«C» U tail* dented witK lb* VoM Sum Poitil 
Service with toffaaK paiiu&t fiwt 0U0 twit, in *n mv*l»p« aJdwfaed ta MaIJ Stop AF , Cwnjalwturwrof P*l«n*, P.a Box I4J0» 
*i«xttidri*. VA 2231 1-I4.1<\ on lH» ££_ d*yorOctoU* v 20OJ. 

Htm Sifraow <• 
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£WM INTEL CONFIDENTIAL 

^/T , TMQ INVENTION DISCLOSURE, Rev 1,' 

^7^^ ^/^7^^/^^^ %Vm | ^ ://, «fi a| - |nteLoom ~ 

legal ids (tegajosptussomy) date: 

It it important to provide accural* and detailed Information on this form (flu m ALL areas under 
inventort*]), The Information will be used to evaluate your invention for passible liUng as a patent 
application. When comptoed, pleeee return fhit form to Jar** BeueJen, Intel Legal 
Department at JRM47. You can ey twnlt eleotronleally ff ail of the information (e electronic, 
including drawings and auparvleor apfvovef. If you have any questions yarding this form or 
to whom It should be forwarded, pfaaae oali *Q3-2t4~0Ul 

f]U out the below and follow the instructions: 

1. fWefdmtoenttoM Semiconductor Process devtot and tme»ation 

Semiconductor arocesa ♦ iqutpmtnc tfttafibee 
Semiconductor Prooaea ♦ Equipment: etofmttho 
Circuit Daelgn 
Flea* 
Teat 

OQN (QeJI) 
X PseKSHtoo 



Other 

Concise T We of Invention: Advanced HyWd Packs*? Design for Improved Power Delivery, Current 
Carrytig C«p**H*y, and Signal Integrity 



RECEIVED 



PATENT DATABASE GROUP 
INTEL LEGAL TEAM 



Intel Confidential 

TMOIDFjJoc ^^r^*™^ a « 
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INTEL CONFIDENTIAL 

* WSttA SSSSS ?^ nmm ^ font tic W 

tthS^J ^Z^^^S^ po ^ / *SS «* W* outfit/ rrtrtnt** f* &Us 
mrotidh the car* of a paskaga. Tr*da«lgn<wnbaapi>i!adtoriy^^ 

cunwa eanyflg capabiB* and signal tntv^ortnycomot>^mof tnewiiw^ 

toy iHamtiiM 

1. Hioh Currant Carrying C*paWHty. 

2. Low!nAiotefK» through mi oo/a for brt* power daltory, 
& fif^an^dutfrafar^ 

Embaddad pw>v« atructy r» packag* oatfqn wiih high dtotoctto matarW* fnfegrttod i 



4t *«5«w» P^W with high diatoctrfo matadate ffttagrttod toko vartou* 

, tev^s of ttJpacRaoe, whteh pravUn taiga Amours of otpacitanca it wry low indurtaneu . 

5 ******** *? P*jta«* applications including lev* 1 (dtoact rom^cHon to mtorcprocawor) or 
(•vol 5 (m<Kh#rbovd) pock*?* <*pp*CAti<WM. 

6 Gift Ob uMd <0f eU material fype packages Owtgdng organic:, ceramic, flex end lap*. 
7. CanbausadforaJlappfealhmar^^ 

B Wcapa^ilAr^areiwah ^ 

ft. Design uahg cfiftiwaUArencfio* enO/Or via* for current c^ryiny gr tigntl refarene*. 

Id Jnc*a»ed current carrrfng. capability. 

11. Unique d»«^ for aft Wd^ 

Note Application! induda mfcroproceaaor, marrory, mlwooontro»af and Chip tat In the tuccoadtna to*, 
dstaPBAdddaonptfooai^Jfoawon Other aflp«^oneauohMrt*»nory*nd 



Intel Confidential 
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4. Invantof(»); 

(460*664-6256 

Cfrfcanghp: 

USA 

Group Nunt; HJQ 

TO — CTU^C^ 
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S6# 

Far 

(46Q)G64-7616 
8u0atvt*or Nam*: 
YutMJangU 
SUM Pfo$ontBT 



MonwAddroaa: 

502a Hfton Ave, Mm ax 69206 



M/S: 

CHS-157 



SvjparvtMf Phona: 
(460)5544514 
(mwtor Signature; 



Supervisor ws: 
CHM67 



Nan** 

**£5aiwa* 
wit: 

?b4-3636 
CKtenthlfK 

U.S. 

GrwjpNanw TMG 
DMaton Nana: ato_ 
W — cnc^Cf^ 



480454-3614 

Cctbarwhip? 

Taiwan 

GAXjp Nafrta: TMQ 
DMskm Nam; atdjl 



aW. 



BobSantorwi 



„8Sf 

Fun 

552-7445 
Svpenrtsor Uarrm: 
J.Vrtto 
BUM 



. _SEM 

HOmaAdfiraa*: 

140Z5, Airnv Maaa, Ax 65204 
aajanrtw PhOrw: 
6S4-3S63 
Inutttor StyUtUi: 



(460)6544024 

CU^anthSp: 

USA 

Group Nama: TMG 
DMateo Nam*: atojl 

arro_©ow 



Ftp: I fj^^i^ Atforaaa* 

460«$54*76>5 1422 W. Hop Or. 
aiaiMviaarNairia: Stpanfeor Fhona: 
^L,^. 46^554^353 



S5# 

Fax; 

(460)55t761S 
Supoivtaoff Kama: 
Y 

BUM 



Homa Addraaa: 



SgparvtoorPhqita: 
(460)554-3614 
(mentor Sgnaiiira: 



CH6-166 



SuparvUorlUUS: 
CHM59 



H6 157 



Suparvtaor M/S: 
CH5-167 



M/8: 

- - CHM57 



8upan4aorM/8; 
CH5-157 
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HAW YtHm $VP*Pn*$C* KAD t DATE AND BtGN COMPL£T£Q FOMI fllOo Anil AluonW* 
DATE: N WPCKVIMfl HAlttlfi Joan V«H» 

f V 7H» SWNm / (SUPEfmSOty ACKNOWLEDGE THAT t HAVE RCAD AND UNDERSTAND THtS 
Dt$CLO$tM& AMD BGCOmmiO THAT THE HOMOfUmMBCPAin 



Haa oufejoot mattar of prootftt ^aotoauro boon <tiacloaad or w9J II bo diactomad outoldo lntor7 

!fyo*,oxpJaJn and gtv* data: No 

{Otvo oypootod tap* ovt dm V a ppfloobfta); 



7, Haa tho iubjtct matter of proaant tffaclosurt b«m puWkhad or wffl tt bo publlahod outaida of 
ltttof? No 

If yoo, captain and go* dot*; 

& Maa a prod uct uttag or manufactured ualr>g tt>* pmom dtactoevra boon told or offered for tale7 

V yeo, mtpmn and give oata: No 
a. Kaa this fiwofftfon boon conceived, or cenatructad during eeoompltetonont of a government or 

thkd party contract? (fyoa,gtv«eoittr^iioniooiidminitenMo 



ift Explali! thO|m>bkmit^addraa*^bvtha)mfifttiofl: 
Tho? tomtit* odttvaoe* Mo prodtorroft 

1. Meeting mtoroproooaaor. memcwy. chip eat and mkjjooontroftor toductanco roquframama for powar 
delivery* 

2. Mooting mfcM*»t***re, rrtomory, chip aot and rMcroconireav eloriel fritegrfty raqtfrornoria trtraugp 

me com of the package vaingilnofr^ 

3. Mooting mteropfooaaaor, memory, chip aot and fnicrooonfroBar current roqufcomartto by pwidlnq dc 
dhunto to the poofcago for cunent to flow. 

4. Piovfcftng m occmffeoN* aokntan for power daftoery, whtti tnofudae a low Inductance pmh oe wei «a a 
lew reeled pa* fgr* current e^ 

0. Mooting wpjtramaroi for ftwaaitag mteropr-ocoaeor, momory, ohfe aot end mtorocortfroflar 
performance vmto reducing the overel package liie. 



Imd Confidential 
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INTEL CONFIDENTIAL 

11. Efcplrticurrwrtrttotffttirt^ 



i Ip #o/ved ay? 

TrterearoarieYTtwolwayspow 
Typically, current 4 carried to end form microprocessor, memory, chip I9t «nd mlorooontrotior by oopper 
pUnw/strtps formed on tho surface of a particuiar teryer ami by copper meiaHxaUon deposited on tide walls 
of plated through holea and vim. Mi cr oproc es sor, memory, chip «et and microoontn>ftar powor-oofivory 
performance raqirtrementa are addressed by the use of discrete cepecftore. These olsorete capacitors 
are mounted on tho Surface of the package uetaa etondwd surface mount and reftow pn>c*s*lnQ. Mto 
power, performance and signal integrity reo^rtementa Increase for microprocessor, mamory, chip Sol and 
mteroeontraUar package aasombiies. Increasingly Mgtier numbers of discrete capacitors. srnaKer damoter 
vlaa and thinner tracoe ara needed This higher number ot capacitors uttfttea package ipace, which ooutti 
be wad for signal, power and ground routing. In addition, the large numbers of capacitors that ara 
requfred add ligrJhoant cost to tha packag e, 

A eecood problem wflh thle approach b inductanoe targets cannot bo mat Oiscrete capacitor ieeo* 
and the tang current loopa drive Inductance lo levels, which are above roo^dramansa for maximum 
micfoproce aw poiloma^. Poor signal reference*, as a result of rdewcir^ PTH w In th^ core of a 
p*ck*y» degrade flat performance ot lha I/O* 

A third problem with thia approach la that performance requirement) drive the number of via* to 
increase and the trace lite to decrease. At tte same time, current per trace or via la tweasing. A* the 
ourrom lave* increase, tim 

materials JeaUng to degraded performance or failure of the rrtcroprooessor, memory, chip set and 
msuooorttrafeoj. 

A fourth problem ts the OOat and throughput of the processes uaad to form vtas, trenonea and traoaefor 
transmission of Signal* and d^trvery of power. A lypbaJ prooaaa would we taeotianleal or faoer oVQI to form 
the drifled bole. Thfrtf^hoiewo^ften be clears 

copper. Conductive trace* can be formed by several methode euch at etching of conductive foil and 
pfeting of conductive metafeetion. Both processes required wet chemistry techniques, Trenches can be 
formed oy rouflng andtar drifting, ftauong process ooat and procedures would be very simfler 10 anmng. 

DrflQng and routing am rypica»y a batch processes. For mechanical oVHttng and routing, panela are 
stacked and then dmed or routed, throughput la dependent on drill or rout bit diameter, materia! 
hwdneae, panel twotcneee. drffl or rout machine parameter eettlnoe and other oonoltbna. Aa the via 
dameter shrinks or trench tfmertetone tnoreeea, throughput goea down. Laaer drilling la done to stogie 
panelt. The laaer beam abUtee the panel material in the desired location. Again as the vie diameter 
shrinks, throughput goes down* 

Wet chemistry process** prooeea tingle panels on a conveyer tine. Throughput (a dependent on size 
and spacing of trscee and spaces, onemtitry and equipm** settings and pane* size, TypfcaJry throughput 
goee down aa density fncraaaes. 

Explain tectmlcaJ advantageo of the invention over current state of the an: 
TAt *ctmfc*imtv*ntig*vfthl9 tavmbon I* 

1. Pnovldae an organ*? package wflrr high cepoottnrtoe, ufltns tow induatanoe pe^fomianoe and integrity of 

eJgr^totwratotamrxepa^ 

2. integreteeh^Dk ceramic* 

3. Proindes fM)bener3ts. 

4. ADowa for more routing apace on surface layers. 
9. Minimise total pecfcaae aaearoWy cost 

6. Adowe for sttrtdiid HOt (high density tntertonnect) proceeetog to be done on the organic package 
usty this rna<erkh 

7. Provioae capA^aDoe with acceptable breajtdowri voltage, leakage current and tos properties. 
9, Uttfteee h«h volume manufacturing processes. 

9. Reduceeowa* package dlmertskma. 
io k Provklee exceeem vhiekstig of slgnsA, 

11. Addreasee imex ooncerna with iraoe^ viae and PTHt. 

12. Mows tor perametsr shrink fifth minimal decrease In throughput 

13. Aloweoosl eff ectrvoand high throughput manufacturing of the designs). 

14. ASows the use of lew Wt core end build up layer nwuHde. 

IntdCoofidendsl 
TMOlDF.doc 

EXfMT A - fogy * 
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INTEL CONFIDENTIAL 

i& «. to thi Invention expertnrtentefly vanned? 
Il It the Invention viW wtth simulation? 

& If neither c or li above, tft«ft yet* eat* got i patent on tfm oono*pt, but pi**** eapteto tin 
technical beefs to Justify that your invention wtll wont (us* extra ipwi (f n*c-e*eafy)t 

14. Detailed DaeertpttOn Of invention <trv to use aj a mg tfflffit argT'lttfl wilts font no or larger typo, 
liefer to your-drawmga}: 

Ooreiptton: Thero «r» 3 distinct electrical advantages that Mia bwanhon provides and 1 disttid 
rrmnvtrnxutry advantage Flrat, trenches ere created mat provide DC shunts through tfw paofcage. 
Second, referenco planes are created in the package that he$ signal integrity, Thfnd, the tranche* can be 
alternate pewar **d gixwia trsnchas that are ctoesly spaced to provide low induciflnca throuah the core o* 
the package, for tn* mam*a<*urtr>g ecrvAntapo, the r/imcnee era created using a router betarc the piaang 
batfi that timed to ptefethe PTHvIe* By doftg true, the imped to TPT should be m*or because the time 
apem*nunatt»ePTH viae traded off for routtigtime. 

Rrat note that aJ tranche* provide a low resistive path through the core for batter current carrying 
copatnflty. One ahoukl note the different trenches evafttble with thte iwemm There erg trances 
provided on the outer rim of the package, which could be advamaxpous for socket oaetyns that wovto sake 
advantage of thb by connecting to the aides of the packaga. There are trenches that a/a internal to the 
package. And there are tranches that are created in the outer watt of the cavfUee, which contain the 
embedded capeottora. 

Ncttee the signal P7>* v«s in this invention which are sand*tohed between z trenches. The eigne*, which 
ore norma*/ any surrounded by other vtaa for reference, can now be surrounded try 2 pianos 
power/ground, ecwec/pow, or groumtferouhd. This provides a atrtp-ane oonflgunttort In addition, a 
mterotmp can afro be achieved by p**** tna viae dose to fust a single trantftffrUne. 

Notice the otaeery spaced planee on the right sale of Tlfwe Z, lavautorA Theee cloaely spaced 
tranohes/ptanaa provide a low inducted aajh through ewoore. 

Artumberofte^rviiqueetmboya^ 

TratflBonai methods such as meeftentoaf or laser drtrang can be used Newer tediniquea such aa 
bnpdnttng and mfcroperloratton can be used. A aeoondary benett to IrnortiBna art micropefioratton e> 
met low ok UQukj crystal polymer (ICR) material can be uead for cor*, end buDd up layers tor organic 
# ubstraieo. Low OH LCP metadata provide benetts to uqtm\ tn^mfrsion speed Phis coetfJdertt of Iherro 
expanaton (CTE) cart be tailored to more otoeety match the CTE of the da. Thus reducing the 
*meoha»krt*tree*onoiadioendeiM 

A typical process to manufacture Uto deelgrwehown above would bee 

1. Form raa^rad via notes, trenches, spaoae end traces In the core layerca} using Jrnprtrrtng and 

Z. Ctoeriraa^f^ vets and tranches 

3. Rfl tr*nohes and v*m *rth conduct tlfar. 

4. Wataoondut^metaaiatk^to 

5. Apply buid up layer materiel to core. 

6. Repeat process rm torming, deening and maialliiog viae, trenohes, traces and ipacaa unttt all build up 
layers nave be formed.. 

7. Note, lamfcation orcurlho of the buHd up (^rs Wffl need *> be done. Tnls can be done aag^rrtia^ or 
alt at once* 
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&m> few - Top *»« (topUyni iwfcMwwWi.. 

Top g»gpjiai%j 




Q 00000 6 
OOOOOOOO 



iiil§HiS8 nil 

g|o oooooooooooo 



oocooooooooo 




CtotHy «nd tiwaht* tor km Mwmn 
ngnnX 



17. WhM la ttw product Of pitman Invontton to bo umd on? pant, nam* of product ■tc)i 
Maxt ganomttx. n******^, memory, •* and mlcfooo«wJ^algi^ 



1». MoyeuwlnfomiMlDnl 
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